Biphasic effects of 17-beta-estradiol on expression of occludin and transendothelial resistance and paracellular permeability in human vascular endothelial cells.
Tight junctions govern the paracellular permeability of endothelial and epithelial cells. Aberrations of tight junction function are an early and key event during the vascular spread of cancer and inflammation. This study sought to determine the role of estrogen in the regulation of tight junctions and expression of molecules making tight junctions in endothelial cells. Human endothelial cell, HECV, which express ER-beta but not ER-alpha was used. 17-beta-estradiol induced a concentration- and time-dependent biphasic effect on tight junction. At 10(-9) and 10(-6) M, it decreased the level of occludin and increased in paracellular permeability of HECV cells, but at 10(-12) M it decreased in paracellular permeability and increased the level of occludin. The transendothelial electrical resistance (TER), however, was reduced by 17-beta-estradiol at lower concentrations (as low as 10(-12) M). Furthermore, the time-dependent biphasic effect was observed over a period of 4 days, with the first reduction of TER seen within 15 min and the second drop occurring 48 h after 17-beta-estradiol treatment. It was further revealed that protein and mRNA levels of occludin, but not claudin-1 and -5, and ZO-1, were reduced by 17-beta-estradiol, in line with changes of TER. This study shows that 17-beta-estradiol can induce concentration- and time-related biphasic effects on tight junction functions expression of occludin in endothelial cells and that this perturbation of tight junction functions may have implications in the etiology of mastalgia and the vascular spread of breast cancer.